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Sensory information in the brain is processed in multiple
stages. In this view of information processing, the infor-
mation needs to be carried from one cortical region or
area to the next. A very simple model for this type of
processing is a feed forward chain of groups of neurons
(FFN), in which each neuron in a given group receives
multiple synaptic inputs from neurons in the previous
group [1]. FFNs were shown to have different operating
modes, where they transmit either firing rates or synchro-
nous volleys of spikes [2-4]. These findings have been par-
tially confirmed in in vitro experiments [5]. The
transmission of information in a FFN, be it rate based or
synchrony based, is strongly influenced by background
activity [2,4]. In most studies of isolated FFNs the back-
ground was assumed to be independent of the FFN activ-
ity. In a more realistic scenario, where the FFN is
embedded into a recurrent cortical network, the activity of
the FFN interacts with the background activity in the net-
work. In fact, it was shown that embedding non-random
structures with a high degree of shared connectivity, such
as an FFN, may introduce instabilities in the network
dynamics, such that excitation of only a small group of
neurons would be sufficient to induce synchronization of
the activity of the entire network [6]. Is this instability a
generic property of random networks or an artifact of a
too simple model? Recent theoretical work has suggested
that conductance-based synapses may help stabilizing the
dynamics of the network [7]. This suggestion was moti-
vated by the fact that in networks in a high activity regime,
post-synaptic-potentials are strongly attenuated due to the
high conductance state. Here, we embedded an FFN in a
locally-connected random network. We show that by
modeling synapses as conductance transients, rather than
current sources, it becomes possible to embed and propa-
gate transient synchrony in the FFN, without destabilizing
the background network activity. However, the network
activity has a strong impact on the conditions under
which propagation of activity in the embedded FFN is
possible. Global synchrony and high firing rates in the
embedding network prohibit the propagation of both
synchronous and asynchronous spiking activity. By con-
trast, asynchronous low rate network states support the
propagation of synchronous spiking and asynchronous,
albeit only low, firing rates [8]. In either case, spiking
activity tends to synchronize as it propagates, rendering
the transmission of information only in firing rates prob-
lematic. Finally, asynchronous background activity allows
us to embed more than one FFN, with the amount of
cross-talk depending on the degree of overlap in the FFNs,
opening the possibility of computational mechanisms
utilizing transient synchrony among the activities in mul-
tiple FFNs.
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